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relative projective cover Scott







Scott - [8] 1.8 source
vertex $D$ $N_{G}(D)$
$B$ Brauer $N_{G}(D_{1})$ $B_{1}$ Puig
( $D_{1}$ $D$ $p$ ). source
Scott 4
Scott relative projective cover
6
2 Relative $pro\rfloor$ective cover, Scott $hIB\not\in$
$p$ $k$ $p$ $G$
$kG$- $k_{G}$
$H$ $G$ $kG$- $M$ (relatively) $H$-projective $kH$- $N$
$M$ $N\uparrow^{G}=N\otimes_{kH}kG$
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$X$ $M$ (relatively) $H$-projective cover $X$ $P_{H}(M),$ $Y$ $\Omega_{H}(M)$
1. (1) $P\in Syl_{p}(G)$ $kG$- $M$ $P$-projective
(2) $M$ $kG$-
$G$ $H$ $H\geq Q$ $M$ $H$-projective $G$ $Q$ $G$-
$Q$ $M$ vertex vtx$(M)$
$M$ vertex $Q$ $kQ$- $T$ $M|T\uparrow^{G}$ , vtx$(T)=Q$ $N_{G}(Q)$ -
$T$ $M$ source
2.1 (Kn\"orr [7], 6. Remarks). $K,$ $H$ $G$ $M$ $kG$-
(1) $M$ $K$-projective $H$-projective $K^{g}\cap H$ -projective $(g\in G)$ .
(2) $K^{g}=H(g\in G)$ $P_{K}(M)\cong P_{H}(M)$ .
(3) $M$ $H$-projective $P_{K}(M)\cong P_{K^{g}\cap H}(M)$ $(g\in G)$ .
$G$ relative projective cover
relative projective cover Kn\"orr [7], Th\’evenaz [9]
2.2 (Scott ). $H$ $G$




( $\Leftrightarrow$ radical quotient $k_{G}$ )
2. $P_{H}(kc)\cong$ Scott $(G, H)$
Scott Scott $(G, 1)$ $k_{G}$ projective cover $P(k_{G})$
$P\in Syl_{p}(G)$ Scott $(G, P)\cong k_{G}.$
Scott
3 (1) $H,$ $H$’ $G$ $Q\in Syl_{p}(H),$ $Q’\in Syl_{p}(H’)$
Scott $(G, H)\cong$ Scott $(G, H’)$ $Q^{g}=Q’(g\in G)$
Scott $(G, H)\cong$ Scott $(G, Q)$ .
$*2$ Scott source
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(1)’ $Q\in Syl_{p}(H)$ vtx $($Scott( $G,$ $H$) $)=Q.$
(2) Scott ( $k_{G}$ )
(3) Scott
3, 4, 5 Scott 2, 3 Sylow $G$
vertex Scott
3 Scott
$G:=SL_{2}(8),$ $p=3$ $G$ Sylow 3- $P$ $P\cong C_{9}$ $N_{G}(P)$ 18
$P_{1}\cong C_{3}$ $P$ Scott $(G, P_{1})$




$\chi_{2},$ $\chi_{3},$ $\chi_{4},$ $\chi_{5}$ $P$ $u$ $E(9)$ $:= \exp(\frac{2\pi\sqrt{-1}}{9})$
$\chi_{2}(u)=-\{E(3)+E(3)^{2}\}=1 \chi_{3}(u)=-\{E(9)^{4}+E(9)^{5}\}$
$\chi_{4}(u)=-\{E(9)^{2}+E(9)^{7}\} \chi_{5}(u)=-\{E(9)+E(9)^{8}\}.$






$P$ $G$ Sylow $p$
$|P|=p^{n}(n>1)$ $P$ $|P_{i}|=p^{l}$ $u$ $P$
$E(p^{z})= \exp(\frac{2\pi\sqrt{-1}}{p^{l}})$
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Brauer tree Brauer ( $kG$- )
Brauer $t$ ree (exceptional
vertex) $m$
$(a)$ (b)
Irr $(P)\ni\lambda_{j}$ : $u\mapsto E(p^{n})^{j}$ $\{\lambda_{t_{j}}\}_{1\leq j\leq m}$ $N_{G}(P)$ Irr$(P)-\{1\}$
$\chi_{\lambda_{t_{j}}}$
$\chi_{t_{\lambda_{j}}}(u)=\{\begin{array}{ll}\sum \lambda_{t_{j}}^{h}(u) ( (a) )\sum_{h\in N_{G}(P)}^{h\in N_{G}(P)}\lambda_{t_{j}}^{h}(u) ( (b) )\end{array}$
$G$
4.1. (1) $G$ Brauer tree $\chi_{1}$ $\chi_{exc}$
$k$-
$\alpha j^{*}:=Hom_{k}(\alpha, k)(i=1,2, \ldots, t)$
(2) $M_{i}=Scott(G, P_{i})(i=1,2, \ldots, n-1)$ $\chi_{\hat{M}_{i}}$ $M_{i}$ $G$
$*$3
(a) $A$ Brauer tree $\chi_{1}$ $\chi_{exc}$
;
$*3(\mathcal{K}, \mathcal{O}, k)$ splitting $1\succ$modular system, $\hat{M}_{i}$ $M_{i}$ $\mathcal{O}$ lift $\hat{M}_{i}\otimes 0\mathcal{K}$
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$l\geq 0,2\leq s\leq 2l$
$M_{i}$ (
Janusz [6], Feit [4] VII Section 12 ).





















(b) $A$ Brauer tree $\chi_{1}$ $\chi_{exc}$
;
$l\geq 1,2\leq s\leq 2l-1$ $M_{i}$




















$\beta_{j}(i=1,2, \ldots, a)$ $m-m_{n-i}$
$M_{i}$
$\chi_{\hat{M}_{i}}=\chi_{1}+\chi_{2}+\chi_{3}+\cdots+\chi_{2l}+\sum_{p^{t}\nmid t_{j},1\leq j\leq m}\chi_{\lambda_{t_{j}}}.$
4. $p=2$ $G$ 2- $kG$ $kP$
Scott $(G, P_{i})$ $p^{n-i}$
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Janusz [6] Section 5 Brauer tree Scott
Scott
$N_{G}(P_{1})$ Scott Green Alperin [1] Section 4, 19
$G$ Scott $p$-
$p$ $(Feit [4] V 6.3,$ Brauer $[2] 2A )$ , Dade [3]
Scott
6
$A$- relative projective cover
Scott relative projective cover
4




$B,$ $B_{1}$ $A$ Brauer $kN,$ $kN_{1}$ $B(B_{1})$ -
relative projectve cover
6.2. $1\neq Q$ $P$ $|Q|=p^{l}$
$V$ $Q$-projective $B$ (Bl)- $\dim_{k}(V)=qp^{n-i}+r$ $(0\leq q<P^{l},$
$0\leq r<p^{n-t})$ .
$P_{Q}(V)\cong\overline{U}_{(q+1)p^{n-}}$ .(top $(V)$ ) $\oplus\underline{U}_{qp^{n-t}}(soc(V))$ .
$l$ $B(B_{1})$ - $T$ $\overline{U}_{l}(T)(\underline{U}_{l}(T))$ $l$ top (socle)
$T$
$\Omega_{Q}(V)$ $(q+1)p^{n-z}-r,$
soc $(\Omega_{Q}(V))\cong$ soc $(\overline{U}_{(q+1)p^{n-}}.(top(V)))$ , top $(\Omega_{Q}(V))\cong$ top $(\underline{U}_{qp^{n-}}.$ $(soc(V)))$
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